ROHIM Technical Note

SEMICONDUCTOR

High Reliability Serial EEPROMs “ Pb ;é%%’

Microwire BUS _Free RoHS

BR93 family

BU9888FV-W No.11001EAT20

@ Description
BU9888FV-W is a serial EEPROM of serial 3-line interface method.

@Features

1) 256wordx16bits architecture 4k bit serial EEPROM
2) Operating voltage range(3.0~3.6V)
3) Address auto increment function at read action
4) Write mistake prevention function

Write prohibition at power on

Write prohibition by command code

Write mistake prevention function at low voltage
5) Program cycle auto delete and auto end function
6) Program condition display READY / BUSY
7) Low current consumption

At write action(3.6V): Icc1 = 3.5mA(Max.)
At read action(3.6V): Icc2 = 2.0mA(Max.)
At standby action (3.6V) : ISB = 2.0pA(Max.)

8) Compact package SSOP-B8pin
9) Data retention for 40 years
10) Data rewrite up to 100,000 times
11) Data at shipment all addresses FFFFh

@ Absolute maximum rating (Ta=25°C)

Parameter Symbol Ratings Unit
Supply Voltage Vce -0.3~+46.5 \%
Power Dissipation Pd 300 *1 mw
Storage Temperature Tstg -65 ~+125 °
Operating Temperature Topr -20 ~+85 °
Terminal Voltage — -0.3~Vcc+0.3 *2

*1 Degradation is done at 3.0mW/°C for operation above 25°C
*2 The Max value of Terminal Voltage is not over 6.5V

@EEPROM recommended operating condition

Parameter Symbol Ratings Unit
Supply Voltage Vce 3.0~3.6 v
Input Voltage VIN 0 ~ Vcc

@®Memory cell characteristics(Ta=25°C, Vcc = 3.0~3.6V)

Limits
Parameter Unit
Min. Typ. Max.
Erase/Write Cycle  *1 100,000 - — Cycles
Data Retention *1 40 - — Years
*1 Not 100% TESTED
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Technical Note

@DC Operating Characteristics(Unless otherwise specified Ta=-20~+85°C, Vcc=3.0~3.6V)

Limits . -
Parameter Symbol Min. Typ. Max. Unit Test Condition
"L" Input Voltage VIL -0.3 - 0.2xVcce \Y
"H" Input Voltage VIH 0.8xVcc - Vce+0.3 \%
"L" Output Voltage VOL 0 - 0.4 \% IOL=2.1mA
"H" Output Voltage VOH 24 - Vce \% IOH=-0.4mA
Input Leakage Current ILI -1 - 1 MA | VIN=0~Vce
Output Leakage Current ILO -1 - 1 WA | VOUT=0~Vcc, CS=0V
IcCA _ _ 35 mA fSK=2I\ﬁHz, tE/W=2ms(WRITE),
. TEST1=Vcc
Operating Current
ICC2 — - 2.0 mA | fSK=2MHz, (READ), TEST1=Vcc
Standby Current ISB — — 2.0 HA CS=0V, TEST1=Vcc, DO=OPEN
OThis product is not designed for protection against radioactive rays.
@EEPROM AC Operating Characteristics (Ta=-20~+85°C, Vcc = 3.0~3.6V)
Limits .
Paramete Symbol - Unit
Min. Typ. Max.
SK Clock Frequency fSK — - 2 MHz
SK High Time tSKH 230 - — ns
SK Low Time tSKL 230 - — ns
CS Low Time tCS 200 - — ns
CS Setup Time tCSS 200 - — ns
DI Setup Time tDIS 100 - — ns
CS Hold Time tCSH 0 — - ns
DI Hold Time tDIH 100 - — ns
Data "1" Output Delay Time tPD1 — - 200 ns
Data "0" Output Delay Time tPDO — - 200 ns
CS to Status Valid tSV — - 150 ns
CS to Output High-Z tDF — - 150 ns
Write Cycle time tE/W — — 2 ms
@Synchronous data input/output timing
cs _/ . '
1 tCSS | tSKH , tSKL 1 Lo
= " ' ] <> tCSH
SK 1 5
tDIS -(—)(—)«' tDIH
o 70 /S //// .

K—)ftPDO

DO(READ)—v—\i

0
i
: tDF

DO(WRITE—)—(

STATUS VALID

——
-

Fig.1 Sync data input / output timing

OData is taken by Dl in sync with the rise of SK.

OAt read action, data is output from DO in sync with the rise of SK.

OThe status signal at write (READY / BUSY ) is output after tCS from the fall of CS after write command input, at the area
DO where CS is “H”, and valid until the next command start bit is input. And, while CS is “L”, DO becomes High-Z.

OAfter completion of each mode execution, set CS “L” once for internal circuit reset, and execute the following action mode.
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@Characteristic data (The following characteristic data are Typ. Values.)
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Fig.10 Consumption current
at standby action Iss
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@Characteristic data (The following characteristic data are Typ. Values.)
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@Pin assignment

Vee TEST2 TEST1 GND
10

BU9888FV-W: SSOP-B8

O
LIL_] L]
CS sK DI DO
Fig.23  Pin assignment diagram
@Pin function
Pin name /0 Function
CS Input Chip select input
SK Input Serial clock input
DI Input Serial data input
DO Output Serial data output
TEST1 Input Test pin. Please connect to power.
TEST2 - Test pin. Please open at using.
Vce - Power source
GND - All input / output reference voltage, 0V
@Block diagram
Command decode
CS%
Control %' Power source voltage detection
Clock generation \]/ \|/
Write High voltage occurrence
SK% ) prohibition K 9 9
v d
DI Command Address ::8bit \ Ao [8bR
register buffer 4 096bit
EEPROM
Data N RW
register <@!{l> amplifier
DO< Dummy bit
Fig.24 Block diagram
@Command mode
Command Start bit Ope code Address Data
Read (READ) D 1 10 A7, A6, A5, A4, A3, A2,A1, AO [D15~DO(READ DATA)
Write enable (WEN) 1 00 1T 1 % % % *x % %
Write (WRITE) 2 1 01 A7, AB, A5, A4, A3, A2, A1, A0 [D15~DO(WRITE DATA)
Write disable (WDS) 1 00 0 0 * *x % * %

* Input the address and the data in MSB first manners.
= As for * , input either VIH or VIL.

*Start bit
Acceptance of all the commands of this IC starts at recognition of the start bit.
The start bit means the first “1” input after the rise of CS.
*1As for read, by continuous SK clock input after setting the read command, data output of the set address starts, and
address data in significant order are sequentially output continuously. (Auto increment function)
*2When the read and the write all commands are executed, data written in the selected memory cell is automatically
deleted, and input data is written.
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@Timing chart

1. Read cycle (READ)

§5 15 {5
cs / \
©:3)

sk T LD LR LU L L L = L T
D\ [\ [ )m) )

’KH

(3%2) Next address data(Auto increment function)

e
DO High-Z i

o=

Fig.25 Read cycle

(3%1) Start bit
When data “1” is input for the first time after the rise of CS, this is recognized as a start bit. And when “1” is input after plural “0” are input, it is recognized
as a start bit, and the following operation is started. This is common to all the commands to described hereafter.

OWhen the read command is recognized, input address data (16bit) is output to serial. And at that moment, at taking AO,
in sync with the rise of SK, “0” (dummy bit) is output. And, the following data is output in sync with the rise of SK. This IC
has an address auto increment function valid only at read command. This is the function where after the above read
execution, by continuously inputting SK clock, the above address data is read sequentially. And, during the auto
increment, keep CS at “H”.

2. Write cycle (WRITE) .

(¢ £(
(24

CS _/ " tes SSS:TATUS \_
SSunpinicipipipieup i gl Rpizl e —
o I/ N EECEEEE o

DO —5gz f5 f5

Fig.26  Write cycle

Oln this command, input 16bit data (D15~ DO0) are written to designated addresses (A7~A0). The actual write starts by the
fall of CS of DO taken SK clock. When STATUS is not detected, (CS="L" fixed) Max. 2ms in conformity with tE/W, and

when STATUS is detected (CS="H"), all commands are not accepted for areas where “L” (BUSY ) is output from DO,
therefore, do not input any command.
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3. Write enable (WEN)

DO High-Z
Fig.27  Write enable (WEN) cycle

OAt power on, this IC is in write disable status by the internal RESET circuit. Before executing the write command, it is
necessary to execute the write enable command. And, once this command is executed, it is valid unitl the write disable
command is executed or the power is turned off. However, the read command is valid irrespective of write enable /
diable command. Input to SK after 8 clocks of this command is available by either “H” or “L”, but be sure to input it.

4. Write disable (WDS) cycle

WL
DI_A fr\e o0 0f =0

DO —=

Fig.28 Write disable (WDS) cycle

OWhen the write enable command is executed after power on, write enable status gets in. When the write disable
command is executed then, the IC gets in write disable status as same as at power on, and then the write command is
canceled thereafter in software manner. However, the read command is executable. In write enable status, even when
the write command is input by mistake, write is started. To prevent such a mistake, it is recommended to execute the
write disable command after completion of write. Input to SK after 8 clocks of this command is available by either “H” or
“L”, but be sure to input it.
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@Application
1)Method to cancel each command
OREAD
Start bit Ope code Address Data
L 1bit 2bit 8bit 16bit
<— Cancel is available in all areas in read mode. —>

+Method to cancel:cancel by CS="L"

Fig.29 READ cancel available timing

"+ 27 Rise of clock

OWRITE
Enlarged figure
Start bit Ope code Address Data tE/W
1bit 2bit 8bit 16bit
a b

a:From start bit to 27 clock rise
Cancel by CS="L"

b:27 clock rise and after

Cancellation is not available by any means. If Vcc is made OFF in this area,
designated address data is not guaranteed, therefore write once again.

And when SK clock is input continuously, cancellation is not available.

Fig.30 Write cancel available timing

2) At standby
OsStandby current
When CS is “L”, SK input is “L”, DI input is “H”, and even with middle electric potential, current does not increase.

OTiming
As shown in Fig.31, when SK at standby is “H”, if CS is started, DI status may be read at the rise edge.
At standby and at power ON/OFF, when to start CS, set SK input or DI input to “L” status. (Refer to Fig.32)

CS=SK=DI="H" CS=SK=DI="H"
Wrong recognition as a start bit Wrong recognition as a start bit
cs | Startbit input cs | Startbit input
L P L P

gipipipipiy

gigigigin

==
==

Fig.31 Wrong action timing Fig.32 Normal action timing
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3)Equivalent circuit

Output circuit Input circuit
>——l>°— RESET int.
m —A\W g CSint.
/\
L
OEint.
Fig.33 Output circuit (DO) Fig.34 Input circuit (CS)
Input circuit Input circuit

CSint.
(S ——vm——ww i@—%

Input circuit (TEST1)

Fig.35 Input circuit (SK,DI) Fig.36

4)1/0 peripheral circuit
4-1) Pull down CS.
By making CS="L" at power ON/OFF, mistake in operation and mistake write are prevented.

OPull down resistance Rpd of CS pin
To prevent mistake in operation and mistake write at power ON/OFF, CS pull down resistance is necessary.
Select an appropriate value to this resistance value from microcontroller VOH, IOH, and VIL characteristics of this IC.

VOHM

Microcontroller EEPROM Rpd > — Q)
IOHM

VOHM VIHE VOHM = VIHE RN )}

™~

| Example) When V¢ =5V, VIHE=2V, VOHM=2.4V, IOHM=2mA,
“H" output 'O"m Red L input from the equation (D,

- 2.4
Red = 557107

Rpd = 1.2[kQ]

Fig.37 CS pull down resistance
With the value of Rpd to satisfy the above equation, VOHM becomes

2.4V or higher, and VIHE (=2.0V), the equation @ is also satisfied.

*VIHE : EEPROM VIH specifications
* VOHM : Microcontroller VOH specifications
+ IOHM : Microcontroller IOH specifications
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4-2) DO is available in both pull up and pull down.
Do output become “High-Z" in other READY / BUSY output timing than after data output at read command and write
command. When malfunction occurs at “High-Z” input of the microcontroller port connected to DO, it is necessary to
pull down and pull up DO. When there is no influence upon the microcontroller actions, DO may be OPEN.
If DO is OPEN, and at timing to output status READY, at timing of CS="H", SK="H", DI="H", EEPROM recognizes this
as a start bit, resets READY output, and DO="High-Z", therefore, READY signal cannot be detected. To avoid such

output, pull up DO pin for improvement.

cs \ f cs

SK I_I /// SK j J |_| |_| I_
) o Enlarged

High-Z

DI

: READY\.____ High-Z CS=SK=DI="H"
DO Busy When DO=OPEN

DO

BUSY ‘ Improvement by DO pull up
o READY CS=SK=DI="H"
BUSY When DO=pull up

Fig.38 READY output timing at DO=OPEN

OPull up resistance Rpu and pull down resistance Rpd of DO pin

As for pull up and pull down resistance value, select an appropriate value to this resistance value from microcontroller
VIH, VIL, and VOH, IOH, VOL, IOL characteristics of this IC.

Rpu = -®
Microcontroller EEPROM VOLE = VILM @
Rpu

VILM P | IOLE Example) When V¢ =5V, VOLE=0.4V, IOLE=2.1mA, VILM=0.8V,

A VOLE from the equation ®),

~

“L" input I— Rpu 2
“L” output Rpu = 2.2[kQ]

With the value of Rpu to satisfy the above equation, VOLE becomes 0.4V
Fig.39 DO pull up resistance or below, and with VILM(=0.8V), the equation @ is also satisfied.
- VOLE : EEPROM VOL specifications
- IOLE : EEPROM IOL specifications

- VILM : Microcontroller VIL specifications
VOHE
Rd 2 —— - - -
P IOHE ®
EEPROM VOHE = VIHM s ®
Microcontroller —
Example) When V¢ =5V, VOHE=Vcc—0.2V, IOHE=0.1mA,
VIHM VIHM=Vcc X 0.7V from the equation &),
VOHE
Rpd > —2=02_
“H” input Rpd IOHE | «py output 0.1x10°
Rpd = 48[kQ]
Fig.40 DO pull down resistance With the value of Rpd to satisfy the above equation, VOHE becomes 2.4V

or below, and with VIHM (=3.5V), the equation ® is also satisfied.

- VOHE : EEPROM VOH specifications
- IOHE : EEPROM IOH specifications
- VIHM : Microcontroller VIH specifications
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5)READY / BUSY status display (DO terminal)
(common to BR93L46-W / A46-WM,BR9I3L56-W / A56-WM, BR93L66-W / A66-WM, BRI3L76-W / A76-WM, BRI3L86-W /

A86-WM)
This display outputs the internal status signal. When CS is started after tCS (Min.200ns)

from CS fall after write command input, “H” or “L” is output.

R/B display="L" (BUSY ) = write under execution
(DO status)
After the timer circuit in the IC works and creates the period of tE/W, this time circuit completes automatically.
And write to the memory cell is made in the period of tE/W, and during this period, other command is not accepted.

R/B d(its)glay = “H” (READY) = command wait status

status)

Even after tE/W (max.5ms) from write of the memory cell, the following command is accepted.
Therefore, CS="H" in the period of tE/W, and when input is in SK, DI, malfunction may occur, therefore, DI=“L" in the

area
CS="H". (Especially, in the case of shared input port, attention is required.)

* Do not input any command while status signal is output.
Command inputin BUSY area is cancelled, but command input in READY area is accepted.

Therefore, status READY output is cancelled, and malfunction and mistake write may be made.

s/ \ e

N\ eex v

DI WRITE i
INSTRUCTION sV

High-Z e
po ¢ = READY

BUSY

Fig41 R/B status output timing chart
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6)When to directly connect DI and DO
This IC has independent input terminal DI and output terminal DO, and separate signals are handled on timing chart,
meanwhile, by inserting a resistance R between these DI and DO terminals, it is possible to carry out control by 1 control

line.
Microcontroller EEPROM
DI/O PORT
DI
R
DO
Fig.42 DI, DO control line commomn tonnection

OData collision of microcontroller DI/O output and DO output and feedback of DO output to DI input.
Drive from the microcontroller DI/O output to DI input on I/O timing, and signal output from DO output occur at the same
time in the following points.
(1) 1 clock cycle to take in AO address data at read command
Dummy bit “0” is output to DO terminal.
—When address data A0 = “1” input, through current route occurs.

EEPROM CS input e

EEPROM SK input
EEPROM DI input "‘

—>! i« Collision of DI input and DO output

EEPROM DO output o ...
p Tz ‘ o D15 \D14 D13

Microcontroller DI/O port High-Z

Microcontroller output | | Microcontroller input

Fig.43 Collision timing at read data output at DI, DO direct connection

(2) Timing of CS = “H” after write command. DO terminal in READY / BUSY function output.

When the next start bit input is recognized, “HIGH-Z" gets in.
—Especially, at command input after write, when CS input is started with microcontroller DI/O output “L”,

READY output “H” is output from DO terminal, and through current route occurs.

Feedback input at timing of these (1) and (2) does not cause disorder in basic operations, if resistance R is inserted.

e T
EEPROM CS input Wiite command / /
— :
\ ‘
EEPROM SK input Wite command ; ﬁ
EEPROM DI input Wite command 3 N\ L/ N
High-Z

ﬁ BUsy READY / READY
EEPROM DO output Write command BUSY / 5 ' ‘A
l«——>{ Collision of DI input and DO output
. / READY ;
Microcontroller DI/O port Write command BUSY ¢ / W

s§

Microcontroller output : Microcontroller input : Microcontroller output

Fig.44 Collision timing at DI, DO direct connection

Note) As for the case (2), attention must be paid to the following.
When status READY is output, DO and DI are shared, DI="H” and the microcontroller DI/O="High-Z" or the

microcontroller DI/O="H",if SK clock is input, DO output is input to DI and is recognized as a start bit, and malfunction
may occur. As a method to avoid malfunction, at status READY output, set SK="L", or start CS within 4 clocks after “H”

of READY signal is output.

cs r Start bit
SK Because DI="H", set
\ SK="L" at CS rise.
DI W
READY
DO
High-Z

Fig.45 Start bit input timing at DI, DO direct connection
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OSelection of resistance value R

The resistance R becomes through current limit resistance at data collision. When through current flows, noises of power
source line and instantaneous stop of power source may occur. When allowable through current is defined as |, the
following relation should be satisfied. Determine allowable current amount in consideration of impedance and so forth of
power source line in set. And insert resistance R, and set the value R to satisfy EEPROM input level VIH/VIL even under
influence of voltage decline owing to leak current and so forth. Insertion of R will not cause any influence upon basic
operations.
(1) Address data A0 = “1” input, dummy bit “0” output timing

(When microcontroller DI/O output is “H”, EEPROM DO outputs “L”, and “H” is input to DI)

- Make the through current to EEPROM 10mA or below.

- See to it that the level VIH of EEPROM should satisfy the following.

Microcontroller EEPROM

VOHM = VIHE
_|io|/o PORT ol VOHM = IOHM xR + VOLE
— —>— At this moment, if VOLE=0V,
VOHM = IOHM xR
VOHM
= “lohm ‘@
:\'EI“L" output - VIHE : EEPROM VIH specifications

- VOLE : EEPROM VOL specifications
* VOHM : Microcontroller VOH specifications
- IOHM : Microcontroller IOH specifications

Fig.46 Circuit at DI, DO direct connection (Microcontroller DI/O “H” output, EEPROM “L” output)

(2) DO status READY output timing
(When the microcontroller DI/O is “L”, EEPROM DO output “H”, and “L” is input to DI)
- Set the EEPROM input level VIL so as to satisfy the following.

Microcontroller EEPROM VOLM = VILE
L output |PVO PORT DI VOLM Z VOHE - IOLM xR

_|gjvoT_D_{>_ As this moment, VOHE=Vcc

VOLM = Vcc-IOLM xR

o | Z R Vce — VOLM
od I oM - -®
VOHED “H” output

* VILE : EEPROM VIL specifications

- VOHE : EEPROM VOH specifications

- VOLM : Microcontroller VOL specifications
- IOLM : Microcontroller IOL specifications

Fig.47 Circuit at DI, DO direct connection (Microcontroller DI/O “L” output, EEPROM “H” output)

Example) When Vcc=5V, VOHM=5V, IOHM=0.4mA, VOLM=5V, IOLM=0.4mA,

From the equation @, From the equation(®),
VOHM Vcec — VOLM
Rz —— Rz —
IOHM IOLM
R = L R = ﬂ
0.4%x10° 21%10°
Rz 125kQ ---©@ R= 22kQ - - -®

Therefore, from the equations @ and @,

R

v

12.5 [kQ]
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BU9888FV-W Technical Note

7)Notes on power ON/OFF
- At power ON/OFF, set CS “L".
When CS is “H”, this IC gets in input accept status (active). If power is turned on in this status, noises and the likes may
cause malfunction, mistake write or so. To prevent these, at power ON, set CS “L”. (When CS is in “L” status, all inputs
are cancelled.) And at power decline, owing to power line capacity and so forth, low power status may continue long. At
this case too, owing to the same reason, malfunction, mistake write may occur, therefore, at power OFF too, set CS “L".

VvCC
" / L
GND

vce ;
cs / \,
GND A AN
Bad example Good example
Fig.48 Timing at power ON/OFF

(Bad example) CS pin is pulled up to Vcc. (Good example) Itis “L” at power ON/OFF.

In this case, CS becomes “H” (active status), and EEPROM may have malfunction, Set 10ms or higher to recharge at power OFF.

mistake write owing to noise and the likes. When power is turned on without observing this condition,

Even when CS input is High-Z, the status becomes like this case, which please note. IC internal circuit may not be reset, which please note.

OPOR citcuit
This IC has a POR (Power On Reset) circuit as a mistake write countermeasure. After POR action, it gets in write
disable status. The POR circuit is valid only when power is ON, and does not work when power is OFF. However, if CS
is “H” at power ON/OFF, it may become write enable status owing to noises and the likes. For secure actions, observe
the follwing conditions.
1. Set CS="L"
2. Turn on power so as to satisfy the recommended conditions of tR, tOFF, Vbot for POR circuit action.

tr

Ve — Recommended conditions of tRr, toFr, Vbot
tr torF Vbot
o ' ot 10ms or below | 10ms or higher 0.3V or below
0 Y 100ms or below | 10ms or higher 0.2V or below

Fig.49 Rise waveform diagram

OLVCC circuit

LVCC (VCC-Lockout) circuit prevents data rewrite action at low power, and prevents wrong write.
At LVCC voltage (Typ.=1.2V) or below, it prevent data rewrite.

8)Noise countermeasures

OVCC noise (bypass capacitor)
When noise or surge gets in the power source line, malfunction may occur, therefore, for removing these, it is
recommended to attach a bypass capacitor (0.1 1 F) between IC VCC and GND, At that moment, attach it as close to IC
as possible.And, it is also recommended to attach a bypass capacitor between board VCC and GND.

OSK noise
When the rise time (tR) of SK is long, and a certain degree or more of noise exists, malfunction may occur owing to clock
bit displacement. To avoid this, a Schmitt trigger circuit is built in SK input. The hysteresis width of this circuit is set about
0.2V, if noises exist at SK input, set the noise amplitude 0.2Vp-p or below. And it is recommended to set the rise time
(tR) of SK 100ns or below. In the case when the rise time is 100ns or higher, take sufficient noise countermeasures.
Make the clock rise, fall time as small as possible.
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BU9888FV-W Technical Note

@Notes for use
(1) Described numeric values and data are design representative values, and the values are not guaranteed.

(2) We believe that application circuit examples are recommendable, however, in actual use, confirm characteristics further
sufficiently. In the case of use by changing the fixed number of external parts, make your decision with sufficient margin in
consideration of static characteristics and transition characteristics and fluctuations of external parts and our LSI.

(3) Absolute Maximum Ratings
If the absolute maximum ratings such as impressed voltage and action temperature range and so forth are exceeded, LSI
may be destructed. Do not impress voltage and temperature exceeding the absolute maximum ratings. In the case of fear
exceeding the absolute maximum ratings, take physical safety countermeasures such as fuses, and see to it that
conditions exceeding the absolute maximum ratings should not be impressed to LSI.

(4) GND electric potential
Set the voltage of GND terminal lowest at any action condition. Make sure that each terminal voltage is not lower than that
of GND terminal in consideration of transition status.

(5) Heat design
In consideration of allowable loss in actual use condition, carry out heat design with sufficient margin.

(6) Terminal to terminal short-circuit and wrong packaging
When to package LSI onto a board, pay sufficient attention to LSI direction and displacement. Wrong packaging may
destruct LSI. And in the case of short-circuit between LSI terminals and terminals and power source, terminal and GND
owing to foreign matter, LS| may be destructed.

(7) Use in a strong electromagnetic field may cause malfunction, therefore, evaluate design sufficient.
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@Ordering part number

B|U 98|88 FIV]- W] |E]|2

] — — — —
Part No. Part No. Package Packaging and forming specification
FV: SSOP-B8

E2: Embossed tape and reel

SSOP-B8
3.040.2 <Tape and Reel information>
(MAX 3.35 include BURR) .
8 7 6 5 Tape Embossed carrier tape
H H H H Quantity 2500pcs
N E2
Direction o ) )
I of feed The direction is the 1pin of product is at the upper left when you hold
frj A ( reel on the left hand and you pull out the tape on the right hand )
©
Q z Y ] A
§ O O OO0 O O O O O O O O O O O O
HHHH oe Qg gjge [gjge ZIE. Ooce g|oe gue g
1 2 3 a O |- |- Ol [ O . |- af (& |
b= e 0.15+0.1 O Ol (O . Ol (O g O Ol [ Ol (O . |
& ru:u:u:j O - Al ([ |- A [ . - Al ([ |
— - /
e[ 0.1 s] \ I . . \
= I v . D f fi
S(052) 0.65 o.zzfg_&?@@l - V\ | 1pin irection of feed
(Unit : mm) Ree *Order quantity needs to be multiple of the minimum quantity.
www.rohm.com
16/16 2011.01 - Rev.A

© 2011 ROHM Co., Ltd. All rights reserved.



Notice

Notes

No copying or reproduction of this document, in part or in whole, is permitted without the
consent of ROHM Co.,Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing ROHM's products (hereinafter
"Products"). If you wish to use any such Product, please be sure to refer to the specifications,
which can be obtained from ROHM upon request.

Examples of application circuits, circuit constants and any other information contained herein
illustrate the standard usage and operations of the Products. The peripheral conditions must
be taken into account when designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document.
However, should you incur any damage arising from any inaccuracy or misprint of such
information, ROHM shall bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or
implicitly, any license to use or exercise intellectual property or other rights held by ROHM and
other parties. ROHM shall bear no responsibility whatsoever for any dispute arising from the
use of such technical information.

The Products specified in this document are intended to be used with general-use electronic
equipment or devices (such as audio visual equipment, office-automation equipment, commu-
nication devices, electronic appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While ROHM always makes efforts to enhance the quality and reliability of its Products, a
Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard
against the possibility of physical injury, fire or any other damage caused in the event of the
failure of any Product, such as derating, redundancy, fire control and fail-safe designs. ROHM
shall bear no responsibility whatsoever for your use of any Product outside of the prescribed
scope or not in accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or
system which requires an extremely high level of reliability the failure or malfunction of which
may result in a direct threat to human life or create a risk of human injury (such as a medical
instrument, transportation equipment, aerospace machinery, nuclear-reactor controller, fuel-
controller or other safety device). ROHM shall bear no responsibility in any way for use of any
of the Products for the above special purposes. If a Product is intended to be used for any
such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may
be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required to
obtain a license or permit under the Law.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

http://www.rohm.com/contact/
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




